The influence of zinc status on the kinetics of zinc uptake into cultured endothelial cells.
To better understand cellular zinc homeostasis and characterize the zinc transport process, a mammalian cell culture model was utilized to investigate the influence of zinc status on the kinetics of zinc uptake. Culturing conditions were optimized to induce moderate zinc deficiency and zinc excess while still sustaining the general health of the cells. Cells were grown in (1) control medium of 10% fetal bovine serum (FBS) in minimum essential medium (MEM; 5.0 micromol zinc/L), (2) low zinc medium (10% dialyzed FBS in MEM; 1.5 micromol zinc/L), or (3) zinc back medium (10% dialyzed FBS in MEM with zinc added as ZnCl(2); 5.0 micromol zinc/L). Bovine pulmonary artery endothelial cells (BPAEC), porcine aortic endothelial cells (PAEC), and porcine venous endothelial cells (PVEC) were evaluated as to their responsiveness to our zinc-deficient conditions. Zinc uptake was faster (P < 0.001) in all three cell types when they were grown in low zinc medium compared with controls; the increases were 32% in PAEC, 37% in PVEC, and 66% in BPAEC. Further kinetic analysis with BPAEC demonstrated a 31% increase (P < 0.05) in the maximum rate of zinc uptake (Jmax) grown in low zinc medium compared with controls, but no difference (P > 0.05) between the low zinc group and the control group in the concentration at which uptake was half-maximal (K). Zinc uptake into BPAEC grown in excess zinc conditions was not different (P > 0.05) unless the medium contained greater than 50 micromol zinc/L. In conclusion, BPAEC increased their ability for zinc uptake in response to moderate zinc deficiency, but did not change their kinetics of zinc uptake during moderate zinc excess.